Rapamycin-induced glucose intolerance: hunger or starvation diabetes.
Rapamycin prolongs healthy lifespan in yeast, flies and mammals and delays age-related diseases, including cancer and atherosclerosis. Rapamycin is considered for prevention of diabetic complications, such as retinopathy and nephropathy, and acute treatment with rapamycin decreases insulin resistance. However, under certain conditions, chronic administration of rapamycin may cause glucose intolerance and even provoke type II diabetes. This does not fit logically with its potential effects against diabetic complications. This also seems puzzling, because calorie restriction (CR) can prevent type II diabetes and its complications, and rapamycin mimics CR. It was somehow forgotten that almost two centuries ago, Claude Bernard discovered "starvation diabetes," as shown later, characterized by glucose intolerance, decreased insulin, increased lipoproteins and ketones, gluconeogenesis and hepatic resistance to insulin. This reversible condition is not true diabetes: it does not lead to diabetic complications, and CR extends healthy lifespan. If rapamycin is a CR-mimetic, no wonder it may, in certain models, induce "hunger diabetes." But will rapamycin prevent true type II diabetes? Here are some answers.